Abstract
Introduction
Public service workers have traditionally exercised discretion during policy implementation making decisions about clients within various public services such as policing, social work, and nursing [25, 31] . Discretion is the professional judgment of public service workers, acquired through years of formal training and experience, which they use to adjust decisions concerning clients and to decide on actions to take (if any) to ensure the best potential outcome [27, 31] . The fundamental dilemma of discretion is that policy outcomes can become different than intended by the policy maker [10, 31] . Public service workers ultimately become policy makers on the street-level ('street-level ministers') where their actions create precedence for similar cases [31] . Digital discretion, the use of information and communications technology (ICT) to influence or replace the professional judgment of public service workers [11] , has been introduced to address these policy discrepancies. As a result, face-to-face client interactions on the street-level are replaced with computerized interactions from massive office buildings [5, 43] , and public service provision risk becoming less attentive to individual needs of clients. Despite an increasing digitization of public services, little is known about the conditions under which digital discretion becomes prevalent in public service provision [8, 11, 33] . The potential resistance of public service workers is important to understand the success of digitized discretionary services [8] . Moreover, since the purpose of digitized public services is to improve them, the views of public service workers can help us understand if and how public service provision can be improved by digital discretion. Our study is guided by the following research question: which characteristics of public service provision can explain attitudes toward digital discretion among public service workers?
There are different definitions on what constitutes a public service worker. We use the term street-level bureaucrat (SLB) which describes public service workers such as police officers, teachers, nurses, and other professional workers who interact directly with clients and are able to exercise a substantial amount of discretion in their work [31] . A vast majority of studies takes a SLB perspective and explain the necessity of professional judgment by factors such as social complexity [29] , job motivation [e.g., 3, 40] , a preference for helping clients [e.g., 40] , and potential consequences of the decisions public service workers make [e.g., 9, 12] . Other studies identified reduced workload [e.g., 17] , increased decision quality [e.g., 7, 12] , and mere coercion [e.g., 12, 43] as reasons for why SLBs accept digitized discretionary practices.
Whereas most of the research within this stream has been conducted using qualitative research methods [11, 37] , this study is different by drawing upon a quantitative, cross-sectional study. To answer our research question, we first reviewed the literature to identify characteristics of public service provision that can explain attitudes toward digital discretion. Characteristics were then operationalized into a survey instrument. 125 SLBs were surveyed representing eight types of public services.
This paper addresses a gap in the knowledge about digital discretion [8, 11] . Our paper has two main contributions. First, we address a gap in the literature that hitherto mostly has studied if discretion is influenced by technology. Results are inconclusive and contextual explanations have largely been ignored. We increase the understanding of how SLBs consider opportunities to digitize discretionary practices and demonstrate the relative importance of public service characteristics to explain attitudes. Our study shows that SLBs within several types of public services are in general reluctant to digital discretion since the nature of public service provision calls for their professional judgment. Moreover, whereas previous research mainly has looked at barriers to digital discretion [11] , this study is among the first that, from a SLB perspective, identifies opportunities for digitizing discretionary practices. Government agencies may address these findings when developing and implementing e-government services. Second, we provide measurement scales for the benefit of other e-government researchers.
Related work and model development
Lipsky [31] acknowledges that the term 'streetlevel bureaucracy' embodies a paradox; namely how SLBs can treat clients alike and at the same time pay attention to individualized concerns. The latter part of the term (bureaucracy) is related to juridical aspects of discretion that constrain SLBs. They are rule followers and the exercise of discretionary power is only possible in cases where rules grant SLBs this power. The former part (street-level) is associated with how rules are interpreted thus enhancing the influence of SLBs in policy implementation.
However, the introduction of ICT has changed the scenery of public service provision [8] and several structural changes have taken place [5] . Client interactions become computerized and automated instead of being handled face-to-face [5, 7, 40, 43] . In some occasions, clients can provide services to themselves through digital self-service solutions [23] . Observing these changes, Bovens and Zouridis [5] claimed that SLBs are turned into screen-level and system-level bureaucrats where the former label describes SLBs relying increasingly on computerized information and the latter label indicates SLBs as mere operators of automated services.
Research suggests that SLBs often find themselves constrained by ICT. Where they previously fully controlled decision-making, ICT is now used to prevent corruption [35, 37] 37 ]. These changes are welcomed from a top-down perspective where discretion is seen as a problem for policy implementation. From a bottom-up perspective, SLBs are mostly reluctant to any influence on their discretionary power arguing that discretion is necessary to adapt policies to local conditions and to provide just and fair outcomes. ICT can also enable SLBs by providing more information about each client being able to exert control over them [28] . Other findings indicate that ICT is suitable to control formal, but not informal aspects of discretionary practices [8, 30] , and that SLBs can hide behind computers (such as in the British comic; "the computer says no!" [43] ) reducing judgment costs.
Less attention has been paid to characteristics of public service provision that can lead to digital discretion [8, 11] . Research suggests that digitizing and automating traditional street-level bureaucracies such as courts and schools are challenging [5, 8] . Instead, mass transactional public services seem to be more suitable for digital discretion [5, 11] . Increased standardization of public services such as tax reporting lead to reduced autonomy among SLBs [5, 7, 18, 33, 43] , even handing power over to system designers that can make choices about how vague legal terms should be interpreted by converting them into algorithms and decision trees that can be decisive for policy outcomes [5, 24] .
A variety of reasons can explain why SLBs oppose reduced autonomy [18] . They are often highly professionalized with well-established standards for their occupation and specific entry credentials for their professions [25] . Many are unionized [22] and they have strong opinions about their work [18] . These opinions are often rooted in personal motivations to favor and assist clients whenever possible [40] and in the nature of public service provision [31] . SLBs claim that public services are characterized by challenges such as consequences of decisions [9, 12] , case complexity [17, 36] , legislation complexity [1, 10] , and the need for interaction [17] . We reviewed this literature to develop our model and hypothesize about public service characteristics that can explain SLBs' attitudes toward digital discretion.
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Decision complexity
The exercise of discretion is related to prevailing statutory provisions of law [31] . The legislation that SLBs use as the basis for their decisions may contain terms that invite SLBs to determine the meaning of them [22, 27, 29] . The process of interpreting legal terms can be lengthy and complicated, yet necessary. Since "life comes in so many facets" [9, p. 2967 ], it will be impossible for policy makers to foresee every situation that can occur. Open-ended rules ensure just decision outcomes. Thus, we hypothesized:
Hypothesis 1a: Legislation complexity will positively influence decision complexity.
Whereas the legislation often has open-ended rules, other rules may use fixed terms reflecting public services that groups of clients are entitled to [35] . Decisions about these services are often based on objective criteria such as age (e.g., whether a child is entitled to a place in kindergarten) and income (e.g., if a student is entitled to receive student grants). Busch [10] found that policy makers were more likely to accept digital discretion in cases where clients are entitled to public services, also expressing views in favor of digital self-service solutions where clients can help themselves whenever possible. We argue that SLBs are likely to reflect the opinions of policy makers since they exercise little or no discretion in these cases. Therefore, we hypothesized that:
Hypothesis 1b: Public service entitlement will negatively influence decision complexity.
Clients can be different in terms of maturity, their need for support, economic status, and life experiences. The situations they represent can vary from simple matters such as over-speeding to serious cases such as murder. The severity of a decision outcome is found to be related to the perceived importance of discretion [9, 12] . For example, judges can sentence clients to several years in prison and make decisions about child custody matters which obviously create strong emotions among clients involved [9] . The potential decision severity usually means that clients have an ardent desire for SLBs to make professional assessments of their cases. We therefore hypothesized:
Hypothesis 1c: Decision severity will positively influence decision complexity.
Public service characteristics, discretion importance, and decision quality
The complexity of decision-making influences the need clients have to interact with SLBs [37] . Clients often prefer to talk to SLBs arguing that their case is unique and requires a certain outcome [17] . Clients tend to be increasingly satisfied with decisions if they have had the opportunity to present their case and explain their actions directly to a SLB even if the SLB decides on a decision in their disfavor [9] . We hypothesized that:
Hypothesis 2a: Decision complexity will positively influence need for interaction.
Public service provision is characterized by SLBs making decisions about clients. These clients represent circumstances that can be unique and require the attention of SLBs [7, 22, 29] . For example, a criminal may have experienced a traumatic upbringing through which the actions of this client must be understood. Therefore, each case needs to be sufficiently illuminated, and cases that are seemingly similar may be different to some extent which makes it difficult to standardize decision outcomes. This is the reason why SLBs have discretionary power; they must have the opportunity to think creatively and devise appropriate actions adapted to each client if necessary [31] . Thus, our hypothesis became:
Hypothesis 2b: Decision complexity will positively influence perceived importance of discretion.
Professional identity is another characteristic that influences the perceived importance of discretion. It refers to whether a SLB identifies herself with the conduct, aims, or qualities that a profession is characterized by. The literature supports the notion that increased identification with a profession favors professional judgment [e.g., 18]. SLBs enjoying a high degree of autonomy (e.g., [1] ) and having well established standards for their occupation (e.g., [25] ) are more likely to resist digital discretion. A strong professional identity suggests that the decisions SLBs make cannot be made by untrained people [32] . SLBs argue that their unique expertise is necessary to guarantee reasonable decision outcomes. We therefore hypothesized:
Hypothesis 3: Professional identity will positively influence perceived importance of discretion.
Governments rely increasingly on the use of ICT for implementing policies [33] . Technologies often play a key role for the tasks of SLBs since they devise actions to be taken and provide SLBs with much information [28, 33, 39, 43] . The literature has identified the flexibility of a technological tool to be of importance for how much discretion SLBs can exercise [30] . In some cases, technology is found to reduce the room for maneuver that SLBs have [8] . Technology creates decision paths that need to be followed based on previous choices, and the more choices SLBs make, the more limited will subsequent choices be. Technology can also enhance the room for maneuver. By being flexible, supporting existing work practices, and providing more information, the perceived importance of discretion increases. We therefore hypothesized:
Hypothesis 4: Technology flexibility will positively influence perceived importance of discretion.
Information quality is identified as being important to the quality of decisions. With ICT, SLBs now have access to vast amounts of information that can help them make better decisions [9, 24] . Information quality is often related to the term 'fit for use' which denotes how information need characteristics that allows it to be applied and used in a specific context and in an understandable format for its users. Information may be erroneous for several reasons. For example, public agencies storing and handling client data multiple times, wrong data inputs from external organizations such as financial institutions, and clients deliberately providing incorrect information [16, 24] . We hypothesized that:
Hypothesis 5: Information quality will positively influence perceived decision quality.
Attitude toward digital discretion
Computer self-efficacy refers to an individual's perception of its own ability to use technology to accomplish as task [6, 15] . The term implies that a computer is used to accomplish specific tasks. Since Compeau & Higgins [15] first developed their measure of computer self-efficacy in 1995, ICT has changed considerably. In the mid-90's, ICT was purchased and installed at workplaces. Today, ICT refers to a variety of technologies such as smart phones, smart watches, tablets, cloud applications etc. Therefore, when we refer to the use of technology, we mean use in a broad sense including a variety of technologies. Although computer selfefficacy is not specific to the use of discretion, empirical evidence suggests that SLBs with greater computer self-efficacy will perceive discretion in decision-making processes to be less relevant [9, 12] . Like Compeau & Higgins [14] demonstrated that task performance increases with increased computer selfefficacy, we argue that SLBs mastering technology also rely more on the choices and decisions it makes [37] . Thus, we hypothesized:
Hypothesis 6: Computer self-efficacy will positively influence attitude toward digital discretion.
Research shows that digital discretion is difficult to utilize in traditional public service work such as in courts and schools [5, 8] . Mass transactional public services such as loan assessments and police controlling over-speeding seem to be more suitable for digital discretion [5, 11] . SLBs argue that public policies need to be interpreted and adapted to real-life situations [8, 11, 17, 29, 31] . By doing so, the quality of their decisions increases since they can produce outcomes that are more fair and reasonable taking individual circumstances into consideration [7] . Moreover, the more important SLBs consider discretion to be for their work, the less positive they are toward digital discretion [11] . We therefore hypothesized:
Hypothesis 7: Perceived importance of discretion will positively influence perceived decision quality.
Hypothesis 8a: Perceived importance of discretion will negatively influence attitude toward digital discretion.
The literature supports the notion that perceived decision quality is important to explain whether SLBs accept digital discretion or not. Whereas SLBs in general are reluctant to digital discretion, they are more likely to accept it in cases where they can see that public services are improved. Research suggests that SLBs will prioritize professional norms over managerial goals if they are required to do so [40] . A positive attitude reflects beliefs that computers, under certain circumstances, can make decisions that are better than the decisions they make themselves [5, 42] . Whether a decision is better or not is judged in terms of whether SLBs believe that computerized decisions follow the norms of their profession [40] . Our hypothesis was therefore:
Hypothesis 8b: Perceived decision quality will positively influence attitude toward digital discretion. 
Survey methodology
To test our hypotheses, we conducted a crosssectional study of 125 SLBs within several types of public service provision.
Data collection and sample statistics
We used the definition of street-level bureaucracies by Lipsky [31] when selecting public agencies. A random sample of public agencies in Norway was drawn from agencies providing several types of public services. Potential agencies were contacted through phone and e-mail. Executives were informed about the research project and subsequently invited to participate. Executives then distributed the survey link to respondents. We offered gift certificates to increase participation (they were given to two of the respondents after a draw). In total, 125 SLBs completed the survey whereof 90 (72%) used the gift certificate option. Respondents from several types of public service provision participated: food safety authority (FSA), public roads administration (PRA), directorate of fisheries (DF), customs offices (CO), county governor office (CGO), courts (CRT), municipal building planning and permit offices (BPO), and municipal kindergarten administration offices (KAO). Whereas some of the SLBs conduct field inspections (FSA, PRA, DF, CO), often alone, other SLBs work with case handling (CGO, CRT, BPO, KAO).
No missing values were reported. The mean work experience was 19.6 years (SD=11.4) ranging from 0 to 45 years. The respondents used two types of technologies. Those working with field inspections mainly use handheld devices with apps installed. SLBs working with case handling use case management systems. Table 1 provides an overview of the final sample with its respondents and streetlevel bureaucracies. 
Operationalization of constructs
The operationalization of constructs combined previously validated indicators with new indicators developed to fit the context. Computer self-efficacy (CSE) was operationalized with four items adapted from Sasidharan et al. [38] . Information quality (IQ) used four adapted indicators from Au et al. [2] . Decision complexity (DC) was measured with five indicators from Barki et al. [4] . Perceived decision quality (PDQ) was measured with items adapted from Paul et al. [34] . Attitude toward digital discretion (ADD) was adapted from Venkatesh et al. [41] .
We developed several items based on extant literature and 16 interviews with SLBs in context conducted prior to the survey. Candidate indicators was pretested on three IS researchers and four SLBs. A list of questions was presented to subjects who assessed them according to the constructs. Based on the results of the pretest, questions were rephrased or deleted from the candidate list. Items were developed for the following constructs: decision severity (DS), technology flexibility (TF), professional identity (PI), need for interaction (NI), legislation complexity (LC), perceived importance of discretion (PID), and public service entitlement (PSE). In addition to the multi-item measures, questions about type of work and work experience (in years) were collected.
The original measurement instrument had four and five items for each construct. To avoid survey fatigue, all constructs were adapted to and measured by using 7-points semantic-differentials scales [13] . During our analysis, several indicators were dropped due insufficient loadings. The measurement instrument with retained indicators is shown in the Appendix (the complete measurement instrument is 
H2a
H2b
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Data analysis and results
Data analysis and hypotheses testing were conducted using structural equation modeling with the partial least squares (PLS) estimation technique using SmartPLS. We adopted best practices for reporting PLS-SEM results from Hair et al. [19] .
Instrument validation
The first part of our analyses included instrument validation through four steps starting with indicator reliability. Initially, our constructs had four or five indicators and our analysis revealed to low indicator loadings for some constructs. The model was subsequently modified by removing indicators that had unsatisfactory loadings. After the modification, we found that all outer loadings (OL) were above the recommended level of .70 except for CSE3 (.689) which is acceptable in exploratory research [21] .
Second, the internal consistency reliability of the constructs was evaluated by their composite reliability (CR). All CR values were above the recommended value .70 [19] . Cronbach's Alpha was omitted since it assumes that all indicators of a construct are equally reliable [20] .
Third, we assessed convergent validity by using the constructs' average variance extracted (AVE). All AVE values were above the recommended threshold of .50 [19] . These tests showed satisfactory values, and the variance caused by random errors did not challenge the validity of the model. The fourth step assessed the discriminant validity (DV) of the constructs through the Fornell-Larcker criterion [21] and revealed that all indicators loaded higher on their respective constructs. The square root of each construct's AVE was higher than correlations between constructs. Reliability and validity metrics are summarized in Table 2 . Figure 2 shows the research model with path coefficients (β), hypotheses, and explained variance of endogenous variables (R 2 ).
Model validation
Figure 2. Results of hypotheses tests
As depicted in Figure 2 , ten of our 12 hypotheses were empirically supported. Decision severity (β= .295, t=3.003, p<.01) and legislation complexity (β= .316, t=3.643, p<.01) are found to have positive and significant impacts on decision complexity. A significant negative influence of public service entitlement on decision complexity was found (β=-.186, t=2.340, p<.01). The model predicted 41.0% of the variance for decision complexity (R 2 =.410). Additionally, decision complexity is found to exert a positive and significant influence on the perceived importance of discretion in public service provision (β=.187, t=1.992, p<.05). Professional identity is positively linked with perceived importance of discretion (β=.356, t=3.947, p<.01) as well as technology flexibility (β=.156, t=1.661, p<.05). Moreover, both information quality (β=.359, t=4.566, p<.01) and perceived importance of discretion (β=.194, t=2.098, p<.05) exert positive and significant influences on how SLBs perceive decision quality. Our structural model predicts 28.4% of the variance for perceived importance of discretion (R 2 =.284) and 16.9% for perceived decision quality (R 2 =.169). Perceived importance of discretion (β= -.136, t= 1.737, p<.05) and computer self-efficacy (β=.365, t =4.521, p<.01) explained SLBs attitudes toward digital discretion with an explained variance R 2 of .180. This coefficient of determination represents weak predictive power [21] . Table 3 sums up results from the hypotheses testing. The model is further evaluated by looking at effect size (f 2 ). This measure allows us to assess the contributions of exogenous constructs on endogenous constructs by simulating the inclusion and exclusion of exogenous constructs [21] . All exogenous constructs showed either weak (f 2 >=.02) or moderate (f 2 >=.15) effects on their respective endogenous constructs [19] except the non-significant influence of perceived decision quality on attitude toward digital discretion. This effect size was below the acceptable minimum (f 2 =.01). As our final assessment, we validated the model by the predictive relevance of exogenous constructs (Q 2 ) and effect size (q 2 ), as shown in Table 4 . We performed a blindfolding procedure (omission distance=7) suggesting that decision complexity (Q 2 =.231), need for interaction (Q 2 =.011), perceived importance of discretion (Q 2 =.180), perceived decision quality (Q 2 =.095), and attitude toward digital discretion (Q 2 =.117) have sufficient predictive relevance [19, 21] . The effect size q 2 was calculated manually for each construct and revealed either weak (q 2 >=.02 and q 2 <.15 [19] ) or unsatisfactory effect size of predictive relevance (q 2 <.02 [19] ).
Discussion
The goal of this research was to understand how SLBs consider opportunities to digitize discretionary practices. Whereas Lipsky [31] argued that "the nature of service provision calls for human judgment that cannot be programmed and for which machines cannot substitute" (p. 161), the literature has shown that public services are increasingly digitized [5, 43] and that novel technologies create opportunities for innovation in the way public services are provided [8, 10, 11] . This research is exploratory, and we have tested a potential conceptualization of digital discretion acceptance encouraging further theorization. In our theoretical model, we tested 12 hypotheses relating characteristics of public service provision with SLBs' attitudes toward digital discretion. We found empirical support for our model using empirical data from 125 SLBs preoccupied with several types of public services.
This study makes two important contributions. First, we contribute by addressing a gap in the literature and empirically testing theoretical assumptions [8, 11] . The relationships between public service characteristics and SLBs' attitudes toward digital discretion have received little attention in previous research. Our study reveals the influence of factors that can explain how discretion, decision quality, and digital discretion are perceived among SLBs. Moreover, we also identify opportunities for digitizing discretionary practices from a SLB perspective which is less researched in extant literature. Second, we provide measurement scales that, although in an early stage of validation, can be useful for further research within e-government.
Implications and future research
This study has looked at SLBs' resistance and accept for digitized discretionary practices. We identified two main explanations for their attitudes toward digital discretion. First, how and why SLBs consider discretion as important can contribute to our understanding of attitudes toward digital discretion. Our study identified professional identity as the strongest explanation for the perceived importance of discretion followed by decision complexity. Considering that SLBs often are highly professionalized, these findings imply that if public services, and discretionary practices in particular, are to be digitized, government agencies need to address Page 3136 how professional norms can be achieved. SLBs are strongly motivated by helping clients, and their support of digitized services depends on the professional outcome the digitization. Decision complexity is closest to describe the nature of public service provision which Lipsky [31] identified as the main problem with digitizing public services. There is something about the complexity of life that makes discretion inevitable, and digital discretion research seem to confirm that it is difficult to remove or influence discretionary practices within traditional street-level bureaucracies [5, 11] .
Second, computer self-efficacy is strongly linked to a positive attitude toward digitizing discretionary practices. Reasons for this can be that people with high computer self-efficacy are more likely to understand the opportunities and challenges that digital discretion represents. Since they can see the benefit of it, they are also more likely to accept an influence [9, 12] . Similarly, information quality is positively associated with a perception of better decisions.
Two hypotheses were non-significant. Related to H2a, it is possible that the indirect measurement of the clients' need for interaction is not able to sufficiently capture precise information regarding the clients' situations. Future studies should explore other and more direct operationalizations of the clients' need for interaction. A missing finding regarding H8b may be due to external factors that affect decision quality (e.g., time and other resources). Since these are factors not related to digitization, they are not relevant for measuring the attitude towards digital discretion.
These findings serve as starting points for future research on barriers and enablers to the digitization of discretionary practices. Two aspects of particular interest are the potential connection between specific e-government features and SLBs' attitudes toward digital discretion, and second, how SLBs conducting different types of tasks respond to increased digitization. This would entail a comparison between innovations in public service provision such as artificial intelligence and traditional technologies to find out if decision complexity and individualized concerns can be addressed. Moreover, the tasks of SLBs within different occupations should be examined to find out how different tasks relate to different digital tools and SLBs' attitudes toward digital discretion. Whereas this study has focused specifically on SLBs' attitudes, other factors should be investigated to understand opportunities for digitizing discretionary practices. For example, how technology can influence discretionary practices regardless of SLBs' attitudes and political priorities.
Limitations
Despite our contributions, we recognize that our study has some limitations. First, our sample consists of SLBs exclusively residing in Norway with shared understandings of public service provision. Acknowledging this shortcoming, we hold that Norway represents SLBs in a highly industrialized country comparable to other top-ranking egovernment countries in the world. Second, whereas some public services are underrepresented (and others not represented) in our sample, we have tested a possible conceptualization of digital discretion acceptance with respondents representing a wider variety of public service provision than most other studies within this stream. Third, the validation of our model shows low values on some metrics. However, we argue that our study represents early theory development about digital discretion acceptance, and that lower values are common and acceptable in exploratory studies [19] . And fourth, the number of respondents (n = 125) is relatively low and future studies should seek to increase sample size.
Appendix: measurement instrument
Technology Flexibility (TF) 2. When using technology, decisions are often ... taken by the system (1) - (7) taken by me* 5. In general, I experience that technology has led to ... reduced use of discretion (1) -(7) increased use of discretion* Information Quality (IQ) 1. I often experience that the software provides information that is ... completely wrong (1) -(7) completely correct 2. I often experience that the software provides information that is ... totally irrelevant (1) - (7) very relevant 3. I often experience that the software provides information that is ... completely outdated (1) - (7) 
